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(72) Inventors KALMAN TAKACS. LASZLO SZEKHIES, 

KALMAN HARSANYI. GYULA PAPP. ANDRAS 

NESZMELYI and EVA BENEDEK 

(54) IMPROVEMENTS IN FUSED-RING 
ISOOUINOLINE DERIVATIVES 

(71) We CHINOIN GYOGYSZER ES VEGYESZETI TERMEKEK 
GYARA RT a Hungarian Body Corporate of 1-5 To-utca. Budapest I£ 
Hungary do hereby declare the invention^ for whivh we pray that a paten, ma) be 
granfeTto us? and the method by which it is to be performed, to be particularly 

described in and by the following statement: — . 

The present invention concerns fused-ring isoquinol.ne denvatjves and more 
particularly is directed to new imidazolS.l-al and pyrazolotS.l-al-isoquinolines of 
the general formula I. and acid addition salts thereof:— 
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(I) 



wherein . . 

A represents an alkoxy group containing ! — 4 carbon atoms, 

B represents a 

— N=C — NH — D 

group, wherein D is hydrogen, alkyl, aralkyl, cycloalkyl or acyl, 
Y represents hydrogen, cyano, carbamoyl, alkoxycarbonyl, alkyl, or aralkyl or 
phenyl each optionally substituted by one or more substituents selected from 
halogen atoms, alkoxy and nitro groups. . . u w . —a 

We have found that compounds ol the general formula I which we have tested 
decrease the resistance to coronary perfusion, increase the perfusion, moderate 
the oxygen consumption of the heart muscle, improve the ratio of O, supplyAJ, 
demand expressing the oxygenation of the hsart, and influence in an advantageous 
wav the efficiency of the heart-labour 

* Methods we have devised for the preparation of the compounds of formula I 
form otlv:r aspects of our invention. 

According to one such method aminoimidazole derivatives of the general 
formula I wherein A is as defined above, D is hydr gen and Y is as defined above, 
muy be prepared by reacting corresponding isoquinoline derivatives of the general 
formula II 



CH-X 
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« herein X is halogen, with an alkali metal sail or alkaline earth meta salt of 
vanimide e g with sodium hydrogen cyanamide. We believe thai an 
SSw N*monosubMilutcd cyanamide is obtained which cych/es w«h the 
nhrocen of the .so-basic isoquinoline to form a cyclic guanidme. nameh a 
compound of the general formula la as illustrated below:— 




X-NH-GnH 



ii 



la 



The reaction may be carried out with a compound of the general formula II 
wherein the methylene group attached to the halogen is ^^l^idnhen^ 
substituted with Y. wherein Y is preferably cyano. phenyl or *^>l»^ P"en>l. 

The compounds of the general formula II may be prepared by cyclizing the 
acvlated derivative of the corresponding 2-phenyl-ethylamine. e.g. a towiw 
acvlated with a carboxylic acid halide. by the Bischler-Napieralski reacuon 

Compounds of the general formula I wherein D represents hydrogen or ac> I 
and Y represents hydrogen, alkyl, or aralkyl or phenyl each opUonaUy ^ substitu ed 
as defined above may be prepared by acylating isoquinolyl-acetamidoxime of the 
general formula 



ill 



N-OH 



wherein Y is as defined above and allowing the O-acyl intermediate thus produced 
to be transformed to an imidazole I -aj-isoquinoline derivative under basic 
conditions. The acylation may be performed with a sulphonyl halide, especially a 
sulphonyl chloride, or with a carboxylic acid derivative . 

h is known that by acylating amidoximes O-acyl-denvatives are obtained 
IC hem Reviews, 62 1 55 (1962)). Some of these O-acyl-derivatives e.g. the tosylates 
arc capable of liberating acid and hypothetical^ forming N-substitulcd 
cyunamidcs by Beckmann rearrangement, which then cyclise to isoquinolme 
derivatives: — 




la 



According to a particularly advantageous embodiment of this process the 
acvlation is carried out in a basic medium e.g. pyridine and as acylating agent a 
sulfonvl chloride, carboxylic acid chloride or carboxylic acid anhydride is used. 

The preparation of the compounds of the general formula III is described m 
Hungarian Patent Speeificati n No. 156.811. 

Aminoimidazoles of the general formula la wherein D represents an jcyl 
group may be prepared by using the acylating agent in excess, vhereb} the 
exoevclic amino group is acylated too (NH — Ac). 

The amino-pyra/ole derivative of the general formula lb 



I.4M.HI9 



m.i> he prepared b> healing of a corresponding oxadia/ol-Sonc of ihc ge 



!>>rmula IV: 



A 




A 



I..: 




IV 



It is known, that carbon dioxide maj be eliminated from oxadia/ole-5-onc 
compounds |J. Heterocyclic Chem. 7 59 (1970)1, but the obtained product is ver> 
seldom homogeneous IChem. Ber. 105 813 (1972)1. . 

According to the present invention the reaction described above may he 
carried out by healing in a melt or in an apolar solvent, particularly in xylene or 
leiralin with a good yield. The reaction has been carried out at a temperature 
above I00°C The same products may be prepared by the alkaline hydrolysis (e.g. 
alkali metal hydroxide) ol the compounds of the general formula !V(D^H)e.g. at 
the boiling point. These reactions are primarily applicable to compounds u herein 
Y is hydrogen, cyano, carbamoyl, alkyl. or aralkyl or phenyl each optional I > 
substituted as defined above. 

Compounds of the general formula IV may be prepared by cych/ing the 
corresponding N-(2-phenethyl)-l,2,4-oxadiazolinc-5.3-yl acetamide derivatives by 
the Bischler-Napieralski reaction. . 

Compounds of the general formula la and lb substituted in the exocyclic 
amino group are prepared in the following way: 

a) compounds of the formula Ia and lb containing an unsubstuuted amino group, 
previously prepared, may be converted e.g. by acylation, or by reductive 
alkyiation (when Y is other than alkoxycarbonyl) with an aldehyde or ketone 
through a derivative of azomethine, or 

b) a I,2.4-oxadiazoIe-5-one derivative of the general formula IV already 
substituted on N 4 may be subjected to alkaline hydrolysis or heated above IOO°C in 
a solvent or in melt form. The first method yields pyrazo!o-, the second imidazo- 
derivatives: — 



I) is alk\I. cycioalkyl or aralkyl. The reactions are applicable to compounds 
wherein Y has the aforementioned values. 

When a compound of the general formula la or lb of known structure which is 
aiisubstituted is afterwards substituted on the exocyclic nitrogen with the group D 
e.g. b> reductive condensation, a definite distinction can be made between the 
imida/o and pyrazolo derivatives. Products so obtained may then be compared 
uilh the product obtained from an N 4 -substituted-l,2,4-oxadiaz le-5-one of the 
general formula IV. and thus the product may he identified. 




la 



lb 



wherein 
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^SaSd^Jhe SJuS^.b^^r-KclcTshif. of .he m e,hi„, 
be aiw pre^red from ihe compounds of the general formula V 



NH 
C — C 



A or 



lb 



_C-W-C-i 



■iron* alkali,, ^ 

lb 



Compounds of the general formula I may be F^^SiSiSSi 
mcthine group of ih= five membered condensed ring, by methods 
STid I process may be carried out with compounds of the generaKoitnula i I wherein 
n U an acvl-orotecting group and if desired after the introduction of Y the 
p^J^ grSTm^ bl removed by hydrolysis. By reducuon «rf xnc azo- 
Compounls according to a known method, compounds may oe formed wherein 

Y=N Compounds of the general formula I - wherein Y « cyano ~ ™>. b « 
hvdrolyzJd or alcoholize<fto form compounds of the general formula I wherein Y 
is carbamoyl or alkoxycarbonyl. Compounds wherein D is acyl may be hydrolysed 

l ° '^cidad^ of the genera, formula . may be also 

nrenaredbv reacting the compounds or the formula I with mineral or organic acids 
CJ^iSlTS SJrSJSniiii base may be set free from an acid add.tion salt 

lhCrC -n!e oharmacological tests described below were carried out on anaestheswed 
dogs^effbuSf^ Trade Mark) 25 mg/lcg i.v. according to the following 

T X E$a on the arterial pressure. The arterial medium pressure. <m mem^ 
d rectlv in the carotid artery of the dogs, by the insertion of a Statham measuring 
insuumem xvith HeJIige (registered Trade Mark) electroma.iomeler and Iwas 
legSd by a Hellige multfscriptor continuously. The results are illustrated in 

% * M Coronarv dilating effect. The coronary perfusion was measured by a 
rhermodSutional proW based on constant steady ^^^UStSS 
sinus coronarius fSzekeres L.. Papp J.Gy m Fischer. E Acta Ph>siol^ao.Sc . 
Hune 33 115 (1969)1 and was registered with the aid fa thermoelement, 
"tmduced also into the sinus cor nanus, on a KIPP Micrograph c ntmuously and 



»as »p«««d » voluntary uni>. « ? ratio * <* """S 
.H P mml and of Ihc coronary perfusion ™ a >"™'' « smuS 

,t\ J. ,h .h^ KIPP Oxvmcter from the sinus coronanus and let back to tne 

ventricle calculated as described above on the basis of the ratio of ^the J**""' o. 
E left heart ventricle <mkg./min.): and of the oxygen cmsumpM oT the left 
heart ventricle imUmin./100 g.). The results are shown in the tabl : IV 
"r.-.L Th c acute toxicity investigations were carried out on rats ot a 
yJESSSfi I Sol-MO i The do* was injected in the caudal vein, within maximum 
5 se^nds n a^fu^f of 0.2 ml7l00 g. J The LD- value and the to france I .mi* 
wen determined on the basis of the number of the animals dead within 24 hours, 
Wording to the method of Litchfield and Wilcoxon (J. Pharmacol, exp. Ther.. 96. 

99 ( '^pharmaceutical use, the compounds of the present invention may be 
formulated I as pharmaceutical compositions containing as active nTO*"** 
'^""S of .he formula I or a pharmaceutical^ acceptable acid addition salt 
Iffiffi in ad f mixtu?e with a pharmaceutical* acceptable organic or inorganic 

Carri The%r1idu e cts may be in the form of e : g. tablets, capsules sup P o«torks; or 
m liouid form e.g. as a solution, emulsion or suspension. The products may 
con a,n aSn materials as stabilirers, wetting, emulsifying and ^Pending 
Sti or sal " ©/buffers causing thc alteration of the osmotic pressure and further 
Sma1eSfcaUyTleUpt.ble excipients. and/or further pnarmaceut.cally active 

;UbS Funher details of the present invention are illustrated in the following non- 
limitative examples. 

Example la. ••Kir 
6 0 g. of technical calcium cyanamide are suspended with heating in 15 ml. of 

water and 8.0 ml. of 10% sodium hydroxide are added. The mixture is heated for 15 

minutes at 50— 60°C and the precipitate is filtered off. 

150 ml ofalcohol are added to the filtrate and the mixture is boiled under 

renU ^7 * of |.chloromethyl-6.7Hlimethoxy0.4^ihydro.isoquinoline-hydro- 
chloride afe added to the boiling solution within half an hour. Subsequent* the 
reaction mixture is boiled for 4 hours and evaporated to dryness m vacuo. 50 ml. of 
wate ar "added to the residue and the crystalline substance s filtered by sue jon 
Tid dried I 8 g of 3-amino-5,6Hiih>dro-8.9-dimethoxy-imidazo|5.lH,li»<iu no- 
SJ are omainei m.p.: 232-236'C. The product is purified by recrystall.zat.on 
from alcohol. 

Analysis: C„h„N,0, 

Calculated F und 
C: 63.65° 0 63.42°„ 
H: 6.I6"„ 6.32°,, 
N: I7.I3"„ I6.92" u 

The proton in the l-positi n appears at 6.70 ppm. in CDCI,— DMSO soluti n 
in thc NMR spectrum of the product. 



Example lb. 

!!■» e of ttJ-dimethoxyO^ihydro^H-i-wquinolyh^ 

* 3ft.% 9.:.g. of H™^!S^n^wS"i^t -ft 

K'lSd I K I 10? sodium ' M™"' «•""«•>• Acrysulline ba« is obWMd. which 

is identical to the product of the example la. 

Example lc. 

According to the method described in the Example lb £.6 g. * 
dihvdro-8.9Kiimethoxy.imida2o|5J-a|isoquinol,ne-hydrpchlo^ 
from 29 0 g. of I6^imethoxyO,4^ihydro-2HMSoquinolyid^ 
mXxime and 8 from 13 ml. of benzoyl chloride; the product is identical lo thai of 

thC P T^Jp^^L6 if in the above reaction ethyl ch.orocarbona.e is 
used instead of benzoyl chloride. 

14 56 g. of |6J^iethoxyO*43Phyd^ 
doxime and oO ml. of pyridine are mixed and while ^y^^S^\Si 
benzoyl chloride are added. Subsequently the mixture is stirred at 50-40 C. ana 
Sf " tX.«. s ?v„n«r a t*d in m«io The residue is suspended in ethyl acetate and 




Analysis: C„H M N,0,CI 

Calculated: Found: 
C: 54.96% 54.81% 
H: 6.77% 6.64°. 
N: 12.81% 12.76% 
CI: 10.82% 10.69°/, 



O 



The said hydrochloride salt is dissolved in 70 ml. of warm water, the solution is 
clarified with charcoal, filtered and basified with 10% sodium hydroxide solution. 
9 7 g of 3-am l no-5.6-dihydro-8,9-diethoxy-im!dazo|5.l-alisoquinohne are 

obtained. Mp. 212— 2I7"C (from alcohol). 

Analysis: C,sH„N,02 

Calculated: Found: 
C: 65.91% 66.10°; 
H: 7.01% 6.95°„ 
N: 15.37% 15.22% 

Example 3. 

t •» e of technical calcium cyanamide are mixed in 9 ml. of 10% > so ° lum 
hvdroxide for a quarter of an hour at 6O-70°C and the mixture is niter. ed 8 0 ml. 
of alcohol are added to the titrate, the mixture is boiled I and I 3.34 g. or hi- 
ehloroethylKJ-dimethoxy-3.4-dihydro-isoqumoline-hydrochloride are added to 
Jhe bSg mixture (Arch* der I'harm. 277. 177. (1939)1. The reaction mixture js 
evaporated after boiling for 5 hours and water is added to the residue. 2.0 g. of 1- 
methvlO-amino-5,6dihydro-8.9-dimethoxy-imidazol5.l-alisoquinoline are 

obtained. Mp.: 248— 250°C (from absolute alcohol). 

Analysis: C M H n N,0, 

Calculated: Found: 
C: 64.84".. 65.08% 
H. 6.61".. 6.63% 
N: 16.21"., 16.44% 

Example 4. 

200 mp. of 3-16.7-dimeth xy0.4.dihydroOH-l-isoquinol\idencl-meinyl-:*. 



1.43K.8H 

hc^M.:.4.ox,dia/o.c arc addedlo 5 ml «f xvienj art I th< ^ «ac,u^ rniJUH, is 
boiled lor K hours, under reflux. Af er cooling 10 m ^f^^^Xxv-pvra/olo. 
, he mixture. 1 70 mg of 2-phen> aceulam.no- ^^>^"-J J}™^" • P ' 
!5.l-.ilWouuinoline arc obtained. Mp.: 225—27 C (rrom nuunou 

\n.ilvsis: C'j,Hi|NiO| 

Calculated: Found: 
I e.g.40-.. 69.50"., 
H: 5.82"., S-Jf. 
N 11.56".. H.45.. 

Example 5a. . . , , , * 

„vaJia«.lin-5-onc are melted on > , bol plate at >*>--W J" e h , OI > ^ Ihe 

SS^^SSSJ a;fo£e 0 . e M%, «*« 
alcohol). 

Analvsis: CuH.jNjO, 

Calculated: Found: 
C 63.65".. 63.45",, 
H 6i6".. 6.40".. 
N: 17.13",, 16.95",, 

The proton in the I -position appears at 5.85 npm. in the N M R spectrum of ihe 

product. 

Example 5b. 1U , 

ilc m , of xvlenc are added to 13 g. of 3M6^dimethoxyO,4-dihydro-2H-l- 

^Tnoline are obtainld. The product is identical to the product desenbed in 

EX Ty e tr«iment with alcoholic HCI ^^^^^^'tf^^ 
the hydrochloride salt, 2-amino-5,6Kiihydro-8^,me hoxy-pyrafolo^.l-al^o- 
qjinoline-hydrochloride-dinydrate is crystallised. Mp.. 128-I30 C. 

Aoalvsis: C M H M N|0 4 a 

Calculated: Found: 
C. 49.I3",, 49.30",, 
li: 6.34 „ 6.H" 0 
N: 1 3.22".. 1 2.98".. 
CI: H.I6".. H2r.. 

Example 5c. 

■»0 ml of I0" ( , sodium hydroxide are added to 1 . 6 c. of 3.|6.7-dimcthox>-3 4- 
dihvdro^H-l-isoquinolylidenel-methyl-A^I^^-oxadiazolin-S-one and the 
StloS mixture SbeSlJ under reflux for 8 hours. After coowng 0 9 g. of 2-am,no- 
5,6-dihvdro-8,9-dimethoxy-pyra2olo|5J.a isoquinohne is "vstalhzed and Jhe 
product is identical to the product described in the Example 5a. The LD„ value 
.nd the 95"„ tolerance limits are 70 (34—148) rr.g/kg. 

As stated above the product decreases the arterial blood pressure in a dose of 
!— \ mc-kg iv. increases the coronary perfusion, decreases the coronary 
resistance, decreases the oxygen consumption or the heart muscle and »"P«>£* 
i e increases the ratio O, supply/O, demand expressing the «*y$« na,,0 " 1I 0 , r . 
heart and thus influences favourably the efficient:) of the heart labour. All these 
facts show, so Tar as we can judge from animal tests, the compound meets tne 
requirements of antianginal agents. 
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TABLE I 







Arterial blood pressure 


Dose 

(mg kg i.v.) 


n 


Basic value 
(Hgmni.) 


Altered value 
(Hgmm.) 


Difference 
i'r,) 


1 


5 


127 


104 


- 18 


2 


5 


124 


92 


- 26 


4 


(« 


105 


67 


- 3b 



TABLE II 



Dose 

(mg/kg i.v.) 



1 
2 
4 



n 


Coronary perfusion 
ml./min./lOO g. 


Coronary resisi 
(Hgmm./ml./min' 


tance 
100 g) 


Basic 
value 


Altered 
value 


Diff. <**) 


Basic 
value 


Altered 
value 


Diff. <**) 


5 
5 
6 


24 
82 
84 


87 
100 
108 


* 4 

* 22 
- 29 


1.86 
1.90 
1.23 


1.46 
1.31 
0.71 


- 22 

- 31 

- 47 



TABLE III 



Dose 

(mg/kg. i.v.) 


n 


O, consumption of left 
heart ventricle 
(ml./min./lOO g.) 


0, supply/O, con 
of left heart vc 


sumpt. 
:ntr. 


Basic 
value 


Altered 
value 


Diff. (%) 


Basic 
value 


Altered 
value 


Diff. (%) 


1 

*> 

4 


5 
5 
6 


9.8 
9.4 

8.7 


8.0 
7.5 
8.7 


- 18 

- 20 


1.48 
1.51 
1.77 


1.68 
1.93 
2.12 


♦ 14 

♦ 28 

♦ 20 



TABLE IV 







Efficiency of labour of left heart ventr. 


Dose 

(mg kg i.v.) 


n 


Basic value 


Altered value 


Difference 
(«S) 


1 


5 


0.35 


0.49 


♦40 


2 


5 


0.36 


0.46 


♦28 


4 


6 


0.27 


0.35 


♦22 



Example 6a. 

SO ml of alcohol and 10 ml. or 10°; sodium hydroxide are added to 1.75 g. of 
\ . !6 7-dimethoxy0.4-dihydro-2H.|-isoquinolylidene|-methy|-5.phe^l-l,2,4-oxa^ 
dia/oie and the reaction mixture is boiled under reflux for 3 hours. The alcohol .s 
evaporated in vacuo and water is added to the residue. Thus 1.2 g. or 2-betuoyl 
amino-5.6-dihydro-8.9-dimelhoxy-pyra2oloi5.l-a|isoquinoline are obtained, the 
product is identical to the product described in Example 17. 

Example 6b. 

10 ml. of xylene are added to I g. of 3-|6.7-dimethoxy-3.4-dihydro-2H-l-iso- 
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quinoI\lideneI-methyl-5-phenyl-i,2,4-oxadiazole and the reaction mixture is 
boiled under reflux for 8 hours. After c oling 0.9 g. of 2-bcnzoyl-amino-5,6-di- 
h>dn>-K.9-dimclhoxy*nyrazolo|5.l-a|isoquinoIine crystallizes, the product is 
identical with the product of the Example 6a. 

5 Example 7. 5 

25 ml. of alcohol and 7 ml. of 40% sodium hydroxide are added to 1 g. of 3- 
16.7 - dimctho\v-3.4-dihvdro-2H-»-isoquinolylidr.nel-mcthyl-5-phenyl-l.2.4.oxa- 
dia/ole and the reaction mixture is boiled under reflux for 8 hours. Subsequently 
the alcohol is evaporated in vacuo and water is added to the residue. 0.6 g. of 2- 

10 unino-5 6-dih>dro-8,9.dimethox>-pyrazolol5,I-a|isoquinolinc arc cr\stalh/cd and 10 

the product is identical to the product described in Example 5. 

Example 8a. 

2 g. of 3-(6 f 7-dimethoxy.3 t 4Hlihydro-2H-l-isoquinolylidcne>-mcthyl-4.bcnzyl- 
A J - 1 .2,4-oxadtazolin-5-one are melted on a hot plate at 170— I80°C After cooling 
15 the product is crystallized from benzene and thus 1.2 g. of 3-bcnzyl-amino-5,6-di- 15 
hydro-8,9^imethbxy-imidazo| 5,1 -alisoquinoline are obtained. Mp.: I35°C. 

Analysis: C^H^O, 

Calculated: Found: 
C: 71.62°; 71.52% 
20 H: 6.31% 5.98% 20 

N: 12.53% 12.42% 

The proton in the 1 position appears at 6.85 ppm. in the NM R spectrum of the 
product. 

Example 8b. 

25 10 ml. of xylene arc added to 1.5 g. of 3K6,7-dimethoxy-3,4-dihydro-2H-l-iso- 25 

quinoly!idcnc)-methyl-4-bcnzyI-A a -l,2,4-oxadiazolin-5-one and the mixture is 
boiled under reflux for 2 hours. After cooling, 1 .1 g. of S-benzylamino-S.e-dihydro- 
8,9-dimcthoxy-imidazol5J -alisoquinoline are crystallized, the product is identical 
to that described in Example 8a. 

30 Example 8c. 30 

1.1 g. of benzaldehyde and 20 ml. or absolute alcohol are added to 2.3 g. of 3- 
amino-5,6-dihydro-8 t 9-dimethoxy-imidazol5,l-a|isoquinoline and the reaction 
mixture is boiled under reflux for 5 hours. After cooling 3.1 g. of 3-benzylidene- 
amino-5,6-dihydro-8 t 9-dimethoxy-imidazol5 f 1 -alisoquinoline are crystallized. 

35 Mp.: I76°C (from alcohol). 35 

Analysis: CjgH^NjOj 

Calculated. Found: 
C: 72.05% 72.35% 
H: 5.75% 5.80% 
40 N: 12.61% 12.69% «0 

1.6 g. of the said product are dissolved in 100 ml. of methanol and 0.5 g. of 
sodium borohydride are added to the solution within half an hour. Subsequently 
the solution is allowed to stand at room temperature whereafter the solvent is 
evaporated Water is added to the residue, which crystallizes. The product is 

4* ; filtered and dried. 1.7 g. of 3-benzylamino-5,6-dihydro-8 f 9-dimethoxy-imidazo- 45 

15 J -alisoquinoline are obtained and the product is identical to that of Example 8a. 

1.7 g. of the above product are dissolved in hot methanol and the warm 
solution is acidified with methanolic HCI. After cooling, 1.4 g. of 3-ben/ylamino- 
5.6 • dihvdro - 8,9 * dimethoxy - imidazolS J -alisoquinoline - hydrochloride are 

50 crystallized. Mp.: 250— 252°C. 50 

Analysis; C M H„N,O a CI 

Calculated: Found: 
( : 64.59% 64.48% 
H: 5.96% 6.02% 
55 N: 11.31% II. 50% 55 

(I 9.53% 9.31%, 



in 
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The compound i„c«a«slhec ^f'-^"^^^'^ 

o^t:»^^ 

" Jin * cntricle muscle-system in a dose or 2 /kg. b> 50 .. for41 minutes and m 
x: *,, in a dose of 4 mg./kg. 

Example 9a. f , 

70 ml. of lOf „ sodium hydroxide and 400 ml. of "Jj^w'J 
(6 7-dimethoxy-3 4-dihydro-2H-1-isoquinolylidene)-methyl-4-benzy»-a -'-f; 4 - 0 * 3 
dSlmSSS and thi reaction mixture is boiled under reflux for an hour 
Subs^auemlv the mixture is evaporated to dry in vacuo and water is added to the 
residue 8 g ol ^ 2-ben2ylamino-5.6-dihydro-8.9-dimethoxy-pyrazolol5.l-aliso- 

iuinoline are obtained. Mp.: I56«C (from alcohol). 

Analysis: C»H„H,0, 

Calculated: Found: 
C: 7I.62" 0 7I.86"„ 
H: 6.31" 0 6.08° ,. 
N: I2.53" n I2.64°„ 

Example 96. . , 

0 6 tt of benzaldehydc and 10 ml. of absolute alcohol are ^^Jt 
amino ?&S hydro-8Wimethoxy.pyra7olo|5J-aHsoqumoline and the 
S ure* is boUed under reflux for hours. After cooling 1.1 g. of ^benylide.ie- 
aTino-5.6^ are obta.ned m 

crystalline form. Mp.: 163°C 



Analysis: CjbHwNjO, 

Calculated: Found 
C: 72.05" „ 7l.88 r 
H: 5.75°„ 6.01 
N. 12.6I"„ 12.50° 



O 
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0.9 g. of the above product are dissolved in 100 ml. of methanol and 0 2 g cf 
sodium borohydride are added to the solution. The solut.or ^^£3^^ 
an hour whereafter the solvent is evaporated \m vacuo. Water is added to the 
residue. Thus 0.8 g. of2-benzyl-amino-5,6-dihydro-8,9-dmie^ 
isoquinoline are obtained, the product is identical to that of Example 9a 
"* 4 5 ! " g. of the above product are dissolved in 80 ml. of acetone and the solution 

is acidified with absolute alcoholic HCl. .„„.:«,« 
S 5 g. of 2-benzylamino-5,6-dihydro-8.9.dimelhoxy-pyrazolol5.1-a|isoquino- 

line-hydrochloride are crystallized. Mp.: 206— 208°C. 

Analysis: CjpHjjNjOjCI 

Calculated: Found: 
C: 64.59" 0 64.70° o 
H: 5.96" 0 6.12% 
N: 11.31°; M.52% 
CI: 9.53", 9.38°„ 

The proton in the I -position appears at 5.73 ppm. in the N M R spectrum of the 
product. 

Example 10. . , 

14 ml. of 10".. sodium hydroxide and 80 ml. of alcohol are ^* w '2^i 
,ft.7.die.hoxy.3.4-'dihydro-2H-l -isoquinolylideneVmethyM^ 
,/olin-^one and the reaction mixture is boiled under reflux for an hour. 
SunsC M ucntlv the mixture is evaporated to dry and water is added to the residue. 



I.43M.KI9 

Thus I « j of %hcn/Alamino-5>ilihyilm-8.9-dimclhox>-pyra/olol5.l-a|iM)4uino- 
|„u- .ire obtained. Mp.: 1 30 -13 1 "C (from butanol). 

\n:ilvsis: C 2 iHj,N,Oi 

Calculated Found: 
C. 72.70T-,, 72.51",. 
il 6.93"., 6.86"., 
\: 11.56".. 1 1. Kir. 



Example ! 1 . 

« mi of acetic anh\dride are added lo I u. of :.amin l .O.(»-d.h>df.' S/»-d._ 
nicih.iw-p\ra/olol5.l-a|i"sw|uino!inc. the reaction mixture is heated on -a ater hath 
lor M) minutes and allowed lo stand for an hour. Alter pouring on ice O.K g ol 
acelvlamino-5.6-dihvdro-K.9.dimethox)-pyra2olo|5.l-a|iso q u.noline are 

crystallized. Mp.. 223*C (from 75°., alcohol). 

AnaUsis: C,jH„N,Oj 

Calculated: Found: 
C: 62.70".'. 62.56°,, 
H: 5.96".. 5.78",. 
N I4.63" 0 14.60"., 

Example 12. 

20 ml. of chloroform and 1.4 g. of potassium carbonate are added to 2.45 g. or 
■»-amino-5.6-dihydro-8.9-dimethoxy-pyra«olo|^.l-a|isoqi«inolinc and 1.15 g. ol 
chloroacetyl chloride are addeu under stirring. Subsequently the mixture is stirred 
for * hours at room temperature and 20 ml. of water are added. The chloroform 
phase is separated, dried over sodium sulphate .ind evaporated. 2 g. of 2-chloro- 
!icct% l-amino-5.6-dihydro-8.9-dimethoxy-pyra/olol5.l alisoquinoline are obtained. 
Mp ! 152— I54°C (from alcohol). 

Analysis: C.jHuNjO.CI 

Calculated: Found: 
C: 55.99° c 56.I0° V 
H: 501"., 4.93 u 0 
N: 13.06"., 1 2.80*' „ 
CI: 1 1 .02",. 10.82°., 

Example 13. 

30 ml. of acetic anh\dride are added to 8 g. of 3-am>no-5.6-dihydr>-8.9-di- 
methoxv-imida2ol5,l-a|isoquinoline and the mixture is healed on a water hath for 
half an 'hour. The mixture is poured on 150 ml. of ice water. The solution is 
neutralised with sodium carbonate and the precipitated crystals are filtered. Thus 
6.2 g of 3-acetyl-amino-5,6-dihydro-8,9-dimeiho\y-imida/ol5.l-alis€>qL'inoline are 
obtained. Mp.: 225°C (from absolute alcohol). 

Analysis: C„H M N,Oj 

Calculated: Found: 
C: 62.70*., 62.40",, 
H 596".. 5.90".. 
N: 14.63' 14.69"., 



. Example 14. 

30 ml. of chloroform and 1 .4 g. of potassium carbonate are added to 2.45 g. of 
3-amino-5.6-dihydro-8.9-dimethoxy-imidazo|5.1-alisoquinoline and under stirring 
1.15 g. of chloroacetyl chloride are added. The mixture is stirred at room 
temperature for 5 hours and 20 m!. of water are added. The chloroform solution is 
separated, dried over sodium sulphate and evaporated. 1.4 g. of 3-chloro-acetyi- 
amino-5.6-dihydro-8.9-dimcthoxy-imida/ol5.l-a|isoquiiH>line are obtained. Mp.: 
25 PC (from alcohol). 

Analysis: C„H M N t O,CI 

Calculated: Found: 
C SS99" 56.20'.. 
II: 5.01.. 4.93",, 
N: 13.06".. 12.84".. 
CI. 11.02".. M.I6-., 
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I a of technical calcium cyanamideare suspended in 5 ml. 
and .fmLoflo" 'sodium hydroxide are added. ^^ZTh^^idSx^t 
quarter of an hour and the precip tate is filtered .50 ml ***** SSSK-i 

quinolinc are obtained Mp.: 236°C (from alcohol). 



10 
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20 



10 Analvsss: C,4H I4 N,0, 

Calculated: Found: 
C. 62.21% 61.61% 
H: 5.22% 5.30% 
N: 20.73% 20.41% 

■ c Example 16. .*■»•*£. 

IS ml. of water and 0.7 g. of benzoyl chloride are added to 1 g. 
dihydro.8.9-dimethoxy.imidazol5.1 : alisoquino me .£^5 flg .JtoX 
reaction mixture is held under stirring and cooling at a value of 10— 1 1 "7 « a °J m A ; * 
O^ lSon of sodium hydroxide to the mixture. 1.3 t-^^SSg^Fca^ 
20 hydro-8.9-dimethoxy-imida2o|5.1-alisoquinoline are obtained. Mp.. 258 C (from 

alcohol). 

Analysis: C*H„N,0, 

Calculated: Found: 

C. 68.7S% 68.60% . 
25 H: 5.48% 5.74% 25 

" N. 12.03?! 12.05% 

Example 17. 

0 7 g. of benzoyl chloride are reacted with 1 g. of 2-amino-5.6^ihydro-8.9^ 
methoxv-pyrazolo|5.l-aJisoquinoline according to the method described in 
30 Simple f^d thus 1 g. o&benzoyl-amino^d^^ 30 
|5.1-a|isoquinoline are obtained. Mp.: 185°C (from alcohol). 

Analysis: C^HnNjO, 

Calculated: Found: 
C: 68.75% 68.52% 
35 H: 5.48% 5.65% 

N: 12.03% 11.83% 



35 
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Example 18. r ^ ' . 

10 ml of 2-N-hydrochloric acid solution are added to 0.5 g. or 2-acetylamino- 
s.6^ihydro-8.9^imethoxy-pyrazoloI5J-alisoquinoline and the reaction 'nurture is 
40 boiled under reflux for half an hour. On cooling 0.5 g. of 2.amino.5,6-dihydro.8,9- 

the product is identical to the product of Example 5. Mp.. 128—130 

Example 19. _ . 

1 5 ml of 5 ' sodium hydroxide solution are added to 1 .3 g. of 3-acetylamino- 
45 5.6-dihydro-8.9-dimethoxy-imidazol5,l -alisoquinoline and the ™" u £^ 
boiled for an hour under reflux. On cooling 0 8 g. of 3-amin^5.6^ihyd £-8.9-*- 
methoxy-imidazo|5,l-ajisoquinoline are crystallized, the product is identical to the 
product of Example I. Mp.: 234— 236°C. 

Example 20. . m 

50 10 ml. of xylene arc added to 1 .0 g. of 3-(6 ,7*iimethoxy-3.4-dihydro-2H -Una- » 

50 uuinolylideneVmethyl-S-propyl-l .2.4-oxadiazolt and the ""^^^ 
for K hours under reflux. The solvent is evaporated m vacuo a nd the _ residue s 
rcervstallized from aqueous alcohol. 0.7 g. of 2.buiyryl-ammo.5.6-dihvdro-8 ; 9^i- 
methoxy-pvrazolol5.1-a|isoquinoline-hemihydrate are obtained. Mp.. 

55 125— I27°C. 
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,4 I - fy.no - 3 - amino ■ 5.6 - dihydro - ».« - dim«hox>.imid;./ol5.l ■ al- 

derivatives according to clairr. I wherein 
A is un denned in claim K 
D is hvdrogen. and 

l&Z£S£££5ll' compound ot .h. formuU II 



CH-X 
Y 



cm 



P^"Tc?o y ?dTC£ m » o, 2. wherein Y is cy,no. phenyl or 
SUbS :j"A d p P ro"^ for the prep.ra.ion of lh« 3-amino-imidazol5.l-ali«K,uinoline 

derivatives according to claim 1 wherein 
A is as defined in claim I. 



NH 

("I) 

N-OH 



ivh.-r.-in A and Y are as defined above and allowing the O-acyl intermediate thus 
reduced to be transformed Jo an imidazo |5.1-a| isoquinoline denvat,ve under 
basic condition^ ^ ^ ^ n fa Jff ?2^ft J 

sulphonyl chloride, carboxylic acid chlor.de or carboxylic acid anhydride in a 
basi^medium^^^ accordjng lo claim 24 wherein acy | a iion is performed in 

P>rid 26 e A process according to claim 23. 24 or 25 for the P^ation of 
compounds of the general formula I wherein D represents an acyl nit h 

comprises acvlating a corresponding compound of the general formula III whezem 

,cco7d ng to claim I wherein A is as defined in clam, I Y is hydrogen cyano 
carbamoyl, alkyl, or aralkyl or phenyl each optionally subsisted as defined .n 

which comp^l!^es^ur^ij^Sfng compounds of the general formula 



(IV) 



a I 



i u herein \. Y and I) arc as defined above), to heating in a solvent or in a mell or to 

^T^^J^otSl^ »o claim 27 wherein said solvent is xylene or te.raHn. 
V \ process according lo claim 2~: wherein the reaction is perlormcd at a 

Wm *T*r^^»S to claim 27 wherein the reaction ,s performed by 
htuiin** wilh aqueous alkali metal hydroxide. .- % ««f 
"T a modification of the process according to claim 27 for the prepara^ lion of 
nvra/o o-|S.I-a|isoquinoline derivatives according to claim I wherein A is as 
defined in claim l°Y is as defined in claim 27 and D represents alkyl ajaJM or 
cycloalkvl which comprises subjecting a corresponding compound of the general 
formula 11V to ^^J*^ ^ pyrazolol5J H soflujnoline derivatives 
uhicrTcomprises converting compounds of the general formula 



Y 




,c— c * (V) 
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< wherein A is as defined in claim I, Y is hydrogen, alkyl. or aralkyl or phenyl each 
{ $^£&S3h as defined in clad. 1 and R is alkyl. ary. or jra.ky each 
optionally substituted with halogen, mtro or alkoxy) under mildly alkaline 
Slulns. or by healing in a solvent or in a melt to compounds or the general 20 

f " rm 3 t VnSSK^ of\«es P s ; according to claim 32 which crises 
subjecting said compound of the general formula V to strong alkaline hydrolysis to 
obtain a compoundof the general formula I wherein D is hydrogen^ 

34. A process for the preparation or compounds according to cla.m • <*he'e.n 
\ is as defined in claim I. Y is hydrogen, cyano. carbamoyl, alkyl or aralkyl or 
phenV each op "onaMv substituted by one or more substitucnts selected from 
halogen atoms P alkoxy and nitro D is alkyl. aralkyl or cycloalkyl) ?"gh wmpnjw 
subjecting a corresponding compound or general formula I wherein D is hydrogen 
to reductive alkylation with an aldehyde or ketone. . 

?" \ process for the preparation of imida2o|5J-a|isoqu.nol.d.ne denvatives 
according lodaim I ( wherein A is as defined in claim. I . Y is as defined as m claim 
I and D is alkyl. aralkyl or cycloalkyl) which comprises ^VVAr^XS « 
compound or the general formula IV at a temperature above 100 C m a solvent or 



25 
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36. A process for the preparation of a compound according to claim I t herein 
A and D !*t as defined in claim 1 and Y is carbamoyl or alkoxycarbonyl L which 
comprises subjecting a corresponding compound wherein Y is cyano to hydrolysis 

or jl ^"J 1 jJJ ceff fof , ne preparation of a compound according to claim I wherein «0 
A and Y are as defined in claim I and D is hydrogen, which comprises subjecting a 
correspondinc compound wherein D is acyl to hydrolysis 

1M A process according to any of claims 20-37 tncluuing the s.ep of renting 
the compound of the general formula I so obtained with a mineral or organic acid. 
..r setting free the base or the general formula I from an acid addition salt thereof 

3V. A process according to any of claims 20-38. substantially as hereinbefore 
described with reference lo any one or the Examples. 

40 A pharmaceutical composition containing as active ingredient a 
compound of the general formula I as defined in claim I or a pharmaceulica y 
acceptable acid addition sail thereof in admixture with a pharmaceutical^ 
acceptable diluent or carrier. 
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41 \ pharmaceutical composition according to claim 40 comprising at least 

^.dihvdro-S.^imethoxy-pyrazololS.I-alis quinoline or a pharmaceutical^ 

^4?^ ^m^uticatV^^ according to claim 40 comprising 3- 
benzylam^no^dihydro.8.9-dimethoxy.imidazol5.l ; ahsoqu,nol,nc or a 

pharmaceutical^ acceptable acid addition salt thereof. 

For the Applicants. 
FRANK B. DEHN & CO.. 
Imperial House. 
15/19 Kingsway. 
London. WC2B 6UZ. 
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